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. $x$ $t$ $u(x, t)$ ,
.
$\frac{\mathrm{d}X}{\mathrm{d}t}=u(X, t)$ , (1)
, $X(t)$ . ,
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1: PPM
.
. Fountain [6] , , $=$
. ,
, ,
. , Hobbs [7] –






2 $\mathrm{P}\mathrm{a}\mathrm{r}\mathrm{t}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}\mathrm{e}\mathrm{d}-\mathrm{p}\mathrm{i}\mathrm{p}\mathrm{e}$ mixer (PPM)
, Partitioned-pipe mixer [4].
,
. I PPM I .
,
. , $R$ , $L$ , $V/R$
. , 1 } , $(r, \theta, z)$ . $u=(u_{r}, u_{\theta}, u)$
$2L$ . $p$ ,
, – ( ) , $p(z=0)=p(z=2L)+P_{d}$ .
$R,$ $V$ , $L,$ $VL/R$ , , $R/V$
.
$\nabla\cdot u=0$ (2)
$\frac{\partial u}{\partial t}+(u\cdot\nabla)u=-\frac{1}{\beta R_{\epsilon}}\nabla p+\frac{1}{R_{e}}\nabla^{2}u$ , (3)
,
$R_{\epsilon}= \frac{\mathrm{I}^{\gamma}R}{\nu}$ , $\beta=\frac{\rho\nu V}{P_{d}R}$ ,
39
$\rho$ $\nu$ . $R_{e}$ , $\beta$ $R_{\mathrm{e}}^{prs}$
$R_{e}^{prs}= \frac{L\frac{R^{2}}{\rho\nu}PAL}{\nu}$
R . , $\beta$




$\theta=0$ and $\pi$ , for $0\leq r<1,0\leq z\leq 1$ ,
(4)
$\theta=\pi/2$ and $3\pi/2$ , for $0\leq r<1,1\leq z\leq 2$ ,
$u_{r}=u_{z}=0$ and $u_{\theta}=1$ on $r=1,0\leq\theta\leq 2\pi,$ $0\leq z\leq 2$ , (5)
$u(r, \theta, z=0)=u(r, \theta, z=2)$ ,
$p(r, \theta, z=0)=p(r, \theta, z=2)+1,$
$\}$ for $0\leq r\leq 1,0\leq\theta\leq 2\pi$ . (6)
(4),(5) . , (6) , $u$
, $P$ – . (2)$-(6)$
SMAC [5] . 2
. , $r=1$ $z=0,1,2$
,
$\mathrm{A}\mathrm{a}$ ,
4 $0\cross 40$ , 80 . ( [8])
2 $z=0.1,0.5,0.9$ $R_{e}=10,150$ . $2(\mathrm{a},\mathrm{b},\mathrm{c})$
$R_{\mathrm{c}}=10$ , 1 , $2(\mathrm{d},\mathrm{e},\mathrm{f})$
$R_{\mathrm{e}}=150$ , 2 . 3 3 $R_{\mathrm{e}}=10,150$
. $3(\mathrm{a},\mathrm{c},\mathrm{d},\mathrm{f})$ , $R$ $=10,150$
, 2 . , $3(\mathrm{b},\mathrm{e})$ , , $R_{e}=10$ 1
, $R_{e}=150$ 2 .
3
PPM , $u$ (1)
. , , (1) 4 . 4
PPM , =
. 2 $R_{\mathrm{e}}=10$ , .
$4(\mathrm{a})$ , , – , (b) ,
. (b)
.
. , , $z=0.5$ ,
.
. 5





2: . $(\mathrm{a}\prec),(\mathrm{d}-\mathrm{f})$ $R_{e}=10,150$ , $(\mathrm{a},\mathrm{d})$ $z=0.1$ . $(\mathrm{b},\mathrm{e})$
$z=0.1$ , $(\mathrm{c},\mathrm{f})$ $z=0.9$ .
3: . $(\mathrm{a}-\mathrm{c}),(\mathrm{d}-\mathrm{f})$ $R_{e}=$ 10,150 , $(\mathrm{a},\mathrm{d})$ $z=0.1,$ $(\mathrm{b},\mathrm{e})$









$5(\mathrm{a})$ $R_{\mathrm{e}}=10$ . ,
, (b), $(\mathrm{c},\mathrm{d})$ .
, , 1 , 3







[1]. , 3 ,
. , . .
$\omega\cross u+\frac{1}{2}\nabla|u|^{2}=-\nabla p+\nu\nabla^{2}u$ , (7)
, $\omega=\nabla \mathrm{x}u$ . $u$ ,
$u \cdot\nabla(\frac{1}{2}|u|^{2}+p)=\nu u\cdot(\nabla^{2}u)$ (8)
, $B\equiv|u|^{2}/2+p$ $0$ , $=$. .
, $B$ ( ) ,
[9]. , \vdash -- , ,
[9]. } , $\omega\cross u=0$






5: . (a) $R_{e}=10,$ $(\mathrm{b})30,$ $(\mathrm{c})70,$ $(\mathrm{d})150$ .
$B$ , 2 ,
[10]. , .
5(a) ,
^ . $| \frac{\partial u}{\partial}|=0$
, , $S_{\mathit{9}} \equiv\frac{1}{2}\int_{0}^{2}|\frac{\partial u}{\theta\vee}|\mathrm{d}z$ .
6 $R_{\mathrm{e}}=10,30,150$ $S_{g}$ . $5(\mathrm{a},\mathrm{b})$ $6(\mathrm{a},\mathrm{b}\rangle$ ,




. , $R_{e}=150$ , 2
( 6(c)) , ( $5(\mathrm{d})$ ). , $R_{e}\mathit{0}\supset$
. , $S_{g}$ ,
.
. 2 , $B$
. $|\nabla^{2}u|=0$ , $B$ , $S_{d}\equiv\underline{1}|\nabla^{2}u|$
. 7 $R_{\mathrm{e}}=30,70,150$ $S_{d}\text{ }R_{e}$ .
$5(\mathrm{b},\mathrm{c})$ , $S_{d}$ , , $S_{d}$
. 2 $S_{d}$
. , $R_{\text{ }}=150$ $S_{d}$




6: $S_{g}$ . (a) $R_{e}=10,$ $(\mathrm{b})30$ , (c) 150.
(a) (b) (c)
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